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Title: FUEL INJECTION APPARATUS FOR INTERNAL COMBUSTION ENGINE 

Abridged translation 
[Claim 1] 

A fuel injection apparatus for an internal combustion engine, comprising: an injector 
which injects fuel while a drive current is given from a main power source circuit to said 
injector; a switching circuit which is provided so as to turn on/off said drive current 
given from said main power source circuit to said injector and is conducted while a 
trigger signal is given in order to supply said drive current to said injector; a switch 
control circuit which provides a trigger signal having a predetermined time width to said 
switching circuit when a fuel injection command signal is given; and a control power 
circuit which provides a power source voltage to a power source terminal of said switch 
control circuit; said switch control circuit being capable of an operation when the power 
source voltage of more than a predetermined operational level is given to said power 
source terminal and generating said trigger signal while said fuel injection command 



signal is given, 

wherein said main power source circuit comprises a circuit using a generation coil 
for a main power source, which is provided in a generator driven by said internal 
combustion engine, as a power source, and 

wherein said control power source circuit comprises a circuit using a generation 
coil for a control power source which is provided, in said generator, separately from said 
generation coil for the main power source. 
[Claim 2] 

A fuel injection apparatus for an internal combustion engine according to Claim 1, 
wherein said control power source circuit comprises a capacitor charged by said 
generation coil for the control power source and supplies said power source voltage of 
more than the predetermined operational level to said switch control circuit by a 
charging voltage of said capacitor when an output of said generation coil for the control 
power source is lowered. 
[Claim 3] 

A fuel injection apparatus for an internal combustion engine according to Claim 1, 
wherein said control power source circuit comprises a battery to which an output of 
said generation coil for the control power source is applied and supplies said power 
source voltage of more than the predetermined operational level from said battery to 
said switch control circuit when an output of said generation coil for the control power 
source is lowered. 
[Reference numerals] 

1 ■••main power source circuit , 1 03* ■ -generating coil for main power source circuit, 104 
•••rectifier, 105---fixed voltage circuit, 2---injector, 2a--*exciting coil, 3---switching 
circuit, 4---switch control circuit, 5---control power source circuit, 501 •■•fixed voltage 
circuit, 502- • -generating coil for control power source, 503- ■ -rectifier, 504- •■ capacitor, 
505- --battery. 



(19) H*B4$ifJT ( J P) (12) H % ^ J=£ |i $g (Y 2 ) (ll)ftffl«rX9ft»* 

^2573118-^ 

(45) fgfr B ¥J#10*P- (1998) 5 28 B (24) mm B ^PfifclOfp (1998) 3 ft 13 B 

(51)Int.Cl. 6 mSWSft F I 

F 0 2 D 41/20 3 2 5 F 0 2 D 41/20 3 2 5 

45/00 3 9 5 45/00 3 9 5 Z 

F 0 2 M 51/06 F 0 2 M 51/06 M 



Mimnm 3 (± 7 jo 



(21) tBlS#^ *^¥4 - 3472 


(73)|^fflfrlg* 


i# 000001340 








(22)HJiSiB JFfi£4fp(1992) 2ft 3 B 




l#lfflm*B?*rfT*l«3744fi=±fti 




(72)%^# 




(65)&M#* *M¥5-64437 




»W*iH8n|T;*;H3744»fi 






XV, T-L Kl 


SK^sab^ m HZ crfr 7 ^ / 1 QQc:^ 0 R lfiP 




FT -T- PJC^F 






»WWffl*ifr:fcW3744#il!! illltt 










(72)#fg# 


sun 






^|5gjftjSr*7)7^:l5a3744S* H£*»tt 










(74)ftSA 
















(54) rtjKttnfflftRftttli&B 






i 

(57) [*fflff^S@^*<0®ffl] 




2 










mifflmnmm&te.. mzftmmftizmziLmmm&m 




a -f ;u t «SiJffl»clStt S n/cfWPSii/fifilffi n -f JU £S 




M <fc f 3 EJSS^S & 0 T £ d <h £4# % <hT-5 F«g«S«lS 














3-i';KcJ;K)3'cm$n^>zi>a f >iJ-$-^xT^T, WIS 








mmmi£z^^zfflfflnmiB}&i:$:ffix.-zur). m&x 10 ^mmmiz^omti^ y^mm^izmtm^mu 








©s©sjE*t#A e nr -5 <h # tcKjf^Pjig t & -p tot 




IS. 




3 ] 








m 1 2 i « « m ss « i*i gq i z «t o sk n s n « ^ mm i = 





3 

[0 0 0 1] 
[0 0 0 2] 

[fi£*^)S«] *ifi©W««MJc*5^Ttt, 
*jE*fc*W*"*fc*fc* 6*1X1* SIB 

[0 0 0 3] H4»{£%OK»iKAtSKO«»A9«:«l£lc 
©— WfeSLfefeCDTf, HHfc*^Xltt±«M§Itt. 

nT^TKU^Vt ##A&ttXV>*PJWiILX-f 

>^[Hl!S3{:hU^Vt ft#A*X-f y^MIIIB 
tt. 5tt^-f yflWEI»40MJ|f4 al:tME 

«f4 afcHfSOWfP^rilBl/^Vo Et±©«««EE 
A 6 tlT t « K»fP nttl t4o XJJr«©«™« 

.[0 0 0 4] ^©a*OHB»*W««"C»4, 
lWty'f'J 1 0 li^-ft-Fl 0 2t*6)i0, fcJ 

[0 0 0 5] X-f y?*HiH*4»4iJ|»»*fl|^Vi 

^xwHattttttatSM 

1*1) «oT«H^©KlBKo«j&«tt 
BS4f4, «H*«5I£tt»T»fts;£tt*^<, dKI 



(2) *^2 5 7 3 1 1 8 

[0 0 0 6] ±IH©«R»«St8««C*5lriTtt. i«»lal 
B 1 7>V\* y U &mW. £ V X V* <5 tz ;tyfU O^JE 

*J^[HiB4(7)®^S^{c:-^^bn^®ilSEEVB t>|5j5 
ft^T £ 5 ^— S OVo ) Tfe£o 
[0 0 0 7] Jt<Dtz.#>. y^fflW®$&4\$Mmm$i 

i0 Utffl^tVt £X-f ^^IhIB3 Jl^ATO^x^^ 2 

[0 0 0 8] ±E<Z>«fc'5fc:. A^fJ^figit^ 

a? [0 0 0 9] tC5**iE, IWH»OAyfU6«t 

[0 0 10] H4tSLfc«S»iRS*ft«0*ric*X«t* 
0 6(C43^T 1 0 2te^-f *— 10 3Hft»i 

113 tc « f* W- 6 ttfcflW***#««i*KRtt s n&i8« 

n^;k 1 0 4tt»««3>f;H 0 3CDffi»*88SEbT 
519 ll[«EfcSE«l'r*»«», 1 0 5ttSJgSl 0 4C0ttJ*« 

F 10 2, »«n<;H 0 3, SS!^l 0 
SffiElB 1 0 5 fcJ: 0 3EIISIS8S 1 «^tlt^6. 
^Offi<D^t4H4(cSLfc*>©i:l^«T«S 0 
[0 0 11] 

SfciftHJt*, X-f ^^ 1 >^lHlB3^31bT<>v ? x 

^ ^ 2 (cKMaaKAtKnttA^^^MiHiBS 1 

40 ^Pfl (-r>^x^*2t^<!y^>* r EIB3t©tt?iJ|Hl 

mss 5 \z x n 5 ies -f 5/ ^-m w ©b 4©i 
m&izte, m 7 fc^Tcfc ^ K^mEEiHiB i o s^esg 

85 0 1^6^ u/5 L S(IfflI|El»4 0lbft^JfiEU^;WVo 

m4\z*vfzftM<Dmm-<Dm&tmmz, 

5^ |&*3£W?S:<fi i Jb'fr«>C^^T*«>. 



5 

[0 0 12] U*>Uft#S, «M<DI§tfEaa*<£<* 
n-OH o 3©HJ*tfffi^»«K:ia. »*ftS*fflrf|v i 
^A^tifctfia^f *3HW«SB4**;W y^># 
EB3IC MJ;tf»^Vt W*T»7-fyf>y0B3 

^^a$i±^<h, b s k^t* 3 k£«msb i <daw 

*itBim«iHis&5^ai^miEVB t><£T-f&o tot 
vi ^Aen^t, «s^ps#t^f?ihr 

-c#P$^Jt2 iOt)ffiS«C«ff<!0«Fa t3 T'MflVSlsIB 

;i/V 0 ftTIS* h U#fi-sfvt co 

tto^fiffi-r^SRFM t2 fcfflafc*lr<^ff$&J t 
3 THJtffT^Vt ©M^itLT^^ y?>^lHlB 
3#jE«ftt«K:&?>, ^tlK:«tO-f >^x£*2 3WR» 

a«fcOfe«aK:fi^«p|BI t b (??ta) fCfWIB^ns^ 
[0 0 14] 

^•jwihib^ x-f y^mm^comm^^zmmmB 

Btt«««^k:»fJE©»ffU^^K±©«««E*«*A 

[0 0 15] *#*Kl*^»Ttt, AJBtt 
3^;i,*«*<fcT*EIB^S&oT^«>. SfcWWMI 

[0 0 16] ifc^fcisvvTttSfc, ±E1Mff*lUEIB 

~rm mm<D&mm) tc^a >Ty j *<n%mm.mz& o 



(3) US 2 5 7 3 1 1 8 

6 

t&?Z><ko\Z\sT1b&\,\ 
[0 0 17] £«:J:em»««IsIB(cffgf9«fiASS«Z3 

3 -f ;i/Oi±i* CDffiTB# 6X^7 ?»JWIhIB lC 

[0 0 18] 

mmz. ^nmmmm?^ jutmrnizmmmmmmmzi 
io -fjneRwr, tmmmmm&mzi<i )\,&mm£Tz>& 
5{zmmmm\E]$&*mi&-?z>£. MfftMXtn^^ 

[0 0 19] 

inenwrr*. 

[0 0 2 0] HI f4**36(0*lfi«(*«Ufct)(©T, m 

m 1 0 4 ^tt/ElHlSS 10 5^ ^t-Hl0 2<!: 
#><E>&53&fiiglIIB* 2te-f>^x#^, 3IM>yi 
^^coM5^n-<;i/2 ak:il[y«Ki«ljKSn&^-f !y?'>y 
[SB* 4tt/t;UX«SfcttJe»Jft«©JK»«lt»««* 
Vi ^#A^n^ct#fC7,-<^^ 1 >^lH]K3iC^<Z)B# 

[0 0 2 1] &&ffimiZ&\,*Tte. ±E»5»««Wfc 
f8ttn-f;n o 3 ttagiI«fc*«i«iRffl»«3-f ;U5 0 

0 3[;A^$nti/^o g^§55 0 3(OtU*tt£E*^S 
EElHl^5 0 1 feaUTX-f y9 t ««l|ElB4<Z)*a[JB : P4 

3<Dmm\z^>^>^5 o 4i&«»iKsn, 56«3>r;u5 

0 2 CO{±5^7TZ3>^>1i-5 0 4*^«SnSck5^«j:o 

^$*J 0 ESS 4 <&»fls pjffi l/^ )UU ± tf>©EE * tti -h -t Z> £ 

[0 0 2 2] **HS«K:*^T, ^mEElHlSSl 0 5 tt, 
0 4<0W*«£E^»5£ffl[etT©a:€rtS««l 
0 4<oaA«EEk:*L^«££Bau ^»SI§l0 4co 

[0 0 2 3] S Ac^miElHlSS 501H a >^>it 5 0 
4<OWMO*ffi^R««£t±»Si:*K:»[Rje«[(C*U 
H«fiE*tti;firU 3>T f >it5 0 4<JDW«^)«JE^R* 
d*^fcAj:oyc<i:^tC«|g3>^>1f 5 0 4 Offilfficom 
56^ JEt*Hri«JE*ttS*rs. **»Mfc:i3^T. ^B3<7) 



7 

«BE*t+#K lM§*fctt, MfVBSEIB 5 fti3«SH 7 K 
^ bfc#] <h ra«(c^-f y 3H6HHHEIB 4 oftf^ pj#6 

Vo cfcPfeHl^—SCDttEVB Zttitt^Zo ZL<Dt.i*7* 
"(y^> if EB 3^h'J jtf « *J ©fltt&ttXBtt < trt) 
n> <>$>x**2tthU*fflWVi K£r)|g£$n£ 

1 T«3t»<fr<I-*§V i tfiJfA&tlTX* y?H>J»l3B4 
3&>SX>fy?>yiaB3fcMJ;tffl»Vt 

-f 2tc«at*«sitnse*«i&», ssBa-r 

•fc5fc£«BEBi©U*«ffiVA *«Tl/T^<*t, 
*#*Ttt«W««[|HlK5 3^««=i>r;Ul 0 3i:ttgrjffl 

/£<Z>@EEVB Sftfipts. £<7>cfc-5fc. **ifiMtc:*5Vi 
;M»±©«ffiftB£bl*tt*&«K *-f *^w«eib4 

3<;i/5 0 2 (DtB^^I^n>x>lt 5 0 4 

5£S^B^(STbT»«zi-f ;U5 0 2©ffl;ba*«-6& 
/u^:*^^, ^>^>1t5 0 4C0i^S^«EETX-r 

[0 0 2 5] _tfS<£>c£5tC, *#3RK±ntf, «5*4iBS* 

[0 0 2 6] ±e©3iaii«Ttt, Sffi§§5 o 3C^m*S 
fd=]>^>1t5 0 4£«^bT«ffi£#**«fc-3fc:bfc 
UlS^^bfcct^^, ftflES5 0 3cDttiAStc:^a 

BrtBa«»5 o 5*tt«LT, ^«=3-r;v5 o 2<Dthti 

Tft*»£^«^£«fc5K:bTfcJ:^. 

D-f ;i/5 0 2 <DttS*©SDf"It^^t>^^-f y?WlWEI 

[0 0 2 7] «B3<pk260JT/BU>*ttifi5 0 5tt^y 



(4) m&2 5 7 3 1 1 8 

8 

[0 0 2 8] ±E©^|Jfi0»JTH, 3£^i£[E]gSl 0 5Rtf 
5 0 1 t»»T^5^ I3B*^*H-#&»ffi£WbT 
' £<0£«EElHlB*«BT*z:i*>'T?# 
-5. 

[0 0 2 9] ^fe±E<D^lifiWIT«, £«siaei£L 

«l«««T*la-f ;n 0 3©S»HIS©*» (1/ 
i0 21M£;W ©JBIBBITT, b*fc*-f y^>iflHB3 

»«3-f ;n o 3C9^tcj;o*msiH]ssi £$t/ST3c 

[0 0 3 0] ^fc±fiH<D^S6^JT«, ftJSaHKcfcOIK 

»*n*a««£bT£*»««sm»T^*#, r» 

icbTfcJ:^. 

[0 031] hi i <D$mmiz&^x, mm^-ovs o 2 

K±<&aj*«E£IB£T*J:3KbT43m;k Z3>^> 
[0 0 3 2] 

K±OJ:i5fc, *#36fc«fcntf, R&tt 
3>f bT«»««0Bft«|j«-r*J: 5 Lfe 

x**fc»flsS*SC£*«T*. iftiS^^«H^<7)«SlB|. 

aire*. 

40 [^<z>Sf#/tctft§« 

[SI] *#«©^Jte^jO«fLe9^«ffiS:^bfcIslBBI 

[0 2] «HOi&aWk:«(i-«Bl«>ftfBO«Ett«« 
«BS65tc:^bfcift^EIT*S B 
[0 3] *#«Offl©ltlt«©««M«j«*»bfcHB 

[04] a*©«8Wi»j*KH©ftftW*i:*i«SSbfcig 
BBIT»^. 

[0 5] H4©a-«(DBEEJft»t^bfc*»BT»3». 
5^ [0 6] B 4 «)K»H»81t:*^T Ay f U 



(5) 



VfHKDWfll 



H12 5 7 3 1.1 8 



i0 



i-£®^esiss, i o 3-±mmmnn^^j^ 104 
skuik, 5 o i -^mjEiHjs^ 502 -iwtsffl^ 

«=J-Ok 5 0 3 5 0 4-a>r>it, 5 0 



[Bl] 





(6) 



Mm 2 5 7 3 1 1 8 



[04] 



[0 7] 



r 



he.. 



101 



10: 



^ ,5 ,501 Va 2 



4a 




88 -f 

v 

y 



[ V] 



o ti 



.Vt 



— [ sec] 



[0 8] 



[V] 



Va 



ti fa ta 
la— I 



rr~"i 



ElSt — [ s e c ] 



[06] 




1 



501 



Va 



7}-C 



El V 



(72)#M?# »0 

^ia3i*:?S^m^cl533744^1til HI 



^HlJft?S*m^:KI3744#lf!2 



^125731 18 



(56)##3atjc nm BS61-132734 (jp, a) 

mm BS56-43434 (JP, U) (58)IH2EL;ta>» (Int. CI. 6 , DBS) 

Mm BS61- 105736 (J P, U) F02D 41/00 - 41/40 

F02D 45/00 301 - 395 



